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SPECIFICATIONS 



1. TITLE OF INVENTION 

Electronic device 

2. CLAIMS 
[Claim 1] 

An electronic device corresponding to an operation via an input member, the 
electronic device comprising: 

a first detection device detecting that a rechargeable battery is attached; 

a second detection device detecting that an external power is connected; 

a charge start device starting charging the rechargeable battery when the first 
detection device detects that the rechargeable battery is attached and the second 
detection device detects that the external power is connected; and 

a prohibit device prohibiting an input from the input member when charge is 
started by the charge start device. 
[Claim 2] 

The electronic device according to claim 1 further comprising: 

a display device, wherein, when the input member is operated after the charge 
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start device starts charging, an input prohibit is displayed on the display device. 
[Claim 3] 

The electronic device according to any one of claim 1 or claim 2 further 
comprising: 

a third detection device detecting that charging of the rechargeable battery is 
completed, wherein a prohibit operation by the prohibit device is released when the 
third detection detects that charging of the rechargeable battery is completed. 
[Claim 4] 

The electronic device according to any of claims 1 to 3 further comprising: 
a second prohibit device prohibits a supply of a power from the external power 
from being halted when the charging is stared by the charge start device. 

[0001] 

[Field of the Invention] 

The present invention relates to an electronic device, and in particular, to an 
electronic device capable of using both of a rechargeable battery and an external 
power as a power source. 
[0002] 

[Conventional prior art] 

In recent years, being supported by a movement of energy consumption, or cost 
reduction being possible in the long term, for example, an electronic device using a 
rechargeable battery like a NiCd battery has been used. 
[0003] 

In such the electronic device using the rechargeable battery, for example, by 
connecting a DC adapter to a main body, there are not a few devices capable of 
charging a rechargeable battery built in the body. 
[0004] 

[Problems to be solved by the Invention] 

In many of the secondary batteries such as the NiCd battery and/or a nickel 
metal-hydride battery, when being discharged before the charge is completed, an 
amount of chargeable electricity decreases, in other words, occurrence of the memory 
effect has been known. 
[0005] 

When the memory effect arises, as a substantial capacity of the battery (amount of 
electricity capable of supplying) decreases, it becomes impossible to supply electricity 
to an electronic device by an expected period of time. 
[0006] 

As mentioned above, in the electronic device using the rechargeable battery, by 
connecting the DC adapter, there are not a few devices capable of charging the battery, 
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but in the conventional electronic device, as an operation of the electronic device is 
possible during charging, for example, when the electricity exceeding the supply from 
the DC adapter is consumed by the electronic device, the electricity is supplied from 
the rechargeable battery being charged, so that there is a problem that the memory 
effect could arise. 
[0007] 

Then, by meeting both of the electricity needed to charge the secondary batter and 
a maximum electricity to be consumed by the electronic device with a beef-up of the 
capacity of the DC adapter, it is conceived that the above-mentioned problem can be 
solved. 
[0008] 

However, to beef up the capacity of the DC adapter, it is necessary to use a large 
trans, so this makes the DC adapter larger in size, and there is another problem that 
the DC adapter could cost high. 
[0009] 

The present invention is made in view of the above-mentioned problems, and 
when charging the electronic device using the rechargeable battery, for example, by 
the external power, by preventing the electricity from being supplied to the electronic 
device from the secondary batter being charged, the capacity of the battery is 
prevented from decreasing due to the memory effect occurred in the rechargeable 
battery, and the DC adapter can be made compact. 
[0010] 

[Means for solving the problems] 

An electronic device set forth in claim 1 includes a first detection device detecting 
attachment of a rechargeable battery, a second detection device detecting a 
connection of an external power, a charge start device starting charging the 
rechargeable battery by the external power when the attachment of the rechargeable 
battery is detected by the first detection device and the connection of the external 
power is detected by the second detection device, and a prohibit device prohibiting an 
input from an input member when the charge is stated by the charge start device. 

[DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS] 
[0011] 

Embodiments of the present invention are described hereafter, with reference to the 

drawings. 

[0012] 

FIGS. 1 and 2 are perspective views showing an embodiment of an electronic camera 
according to the present invention. The surface of the camera facing the object is 
defined as the surface X 1 and the surface facing the user is defined as the surface X 2 
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when the object is photographed. As shown in FIG. 1 , the top edge section of the 
surface X 1 includes a viewfinder 2 , which is used to verify the shooting range of the 
object, a shooting lens 3 , which takes in the optical image of the object, and a light 
emitting unit (strobe) 4 , which emits light to illuminate the object. 
[0013] 

On the surface X 1 , a photometric device 16 measures light during the time when the 
operation of a red-eye reduction lamp 15 reduces red eye by emitting light before 
causing the strobe 4 to emit light and CCD 20 (Figure4) is prevented from operating 
with the strobe 4 emitting light. Other photoelectric conversion devices could be used 
as alternatives to CCD 20 for converting a light image of an object to electrical signals. 
A calorimetric device 17 measures color during the time when operation of CCD 20 is 
stopped. 
[0014] 

As shown in FIG 2 , the top edge section of the surface X 2 (a position opposite from 
the top section of the surface X 1 where the viewfinder 2 , the control lens 3 and the 
light emitting unit 4 are formed) includes the viewfinder 2 and a speaker 5 that outputs 
the sound being recorded in the electronic camera 1 . A liquid crystal display (LCD) 6(a 
display device) and a group of keys that together make up control keys 7 are 
positioned on the surface X 2 vertically below the viewfinder 2 , and the speaker 5 . 
The LCD 6 (display component) could be any type of flat screen display and could be 
provided on the body of electronic camera 1 , as shown in FIG. 2 , or could be a 
separate (i.e., removable) component. As a separate component, the display 
component could be a CRT monitor and could be part of a personal computer or other 
host apparatus. A touch tablet 6 A is arranged on the surface of the LCD 6 . Touch 
tablet 6 A outputs position data corresponding to a position designated by a touching 
operation of a pen type pointing device, which will be explained later. 
[0015] 

The touch tablet 6 A is made of transparent material such as glass or resin and the 
user may be able to view an image displayed on LCD 6 , which is positioned inside the 
touch tablet 6 A through the touch tablet 6 A. 
[0016] 

The group of keys that together make up control keys 7 are operated in reproducing 
and displaying the recording data on the LCD 6 . Control keys 7 detect an operation 
(input) by the user and supply the user's input to a CPU 39 , shown in FIG 6 . 
[0017] 

A menu key 7 A is operated to display a menu screen on the LCD 6 . An execution key 

7 B is operated to reproduce the recording information selected by the user. 

[0018] 

A clear key 7 C is operated to delete the recorded information. A cancel key 7 D is 
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operated to interrupt the reproduction process of the recording information. A scroll key 
7 E is operated to scroll the screen vertically when the recording information is 
displayed on the LCD 6 as a table. 
[0019] 

An LCD cover 14 is mounted to slide freely on the surface X 2 , and provides means for 
protecting the LCD 6 when it is not in use. When moved upward in the vertical direction, 
the LCD cover 14 covers the LCD 6 and the touch tablet 6 A as shown in FIG 3 . When 
the LCD cover 14 is moved downward in the vertical direction, the LCD 6 and the touch 
tablet 6 A are exposed, and a power switch 11 (to be explained later) arranged on a 
side surface Y 2 of camera 1 is switched to the on-position by an arm unit 14 A of the 
LCD cover 14 , as shown in FIGS. 5A-5C . 
[0020] 

A microphone 8 (sound recording means) to gather sound and an earphone jack 9 (to 
which an unrepresented earphone is connected) are provided on a top surface Z of the 
electronic camera 1 . 
[0021] 

A release switch 10 is operated in shooting an object, and a continuous shooting mode 
switch 13 and DC adapter jack 18 with whom DC adapter(not showing) that is external 
power supply is connected is operated in switching the continuous shooting mode 
during shooting. The release switch 10 and continuous shooting mode switch 13 and 
DC adapter jack 1 8 are provided on the left side surface (surface Y 1 ). The release 
switch 10 and the continuous shooting mode switch 13 are arranged vertically below 
the viewfinder 2 , the shooting lens 3 and the light emitting unit 4 , and on side surface 
Y 1 , as shown in FIG. 1 . 
[0022] 

A recording switch 12 to be operated when recording sound and a power switch 11 are 
provided on the surface Y 2 (right surface) opposite the surface Y 1 . Like the release 
switch 10 and the continuous shooting mode switch 13 described above, the recording 
switch 12 and the power switch 11 are arranged vertically below the viewfinder 2 , the 
shooting lens 3 and the light emitting unit 4 , which are provided on the top edge 
section of the surface X 1 . The recording switch 12 on surface Y 2 , and the release 
switch 10 on the surface Y 1 can be positioned at nearly the same height so that the 
user does not feel any difference when the camera is held either by the right hand or 
the left hand. 
[0023] 

Alternatively, the height of the recording switch 12 and the release switch 10 may be 
intentionally changed so that the user will not accidentally press the switch provided on 
an opposite side surface when the other switch is pressed. Furthermore, the user's 
fingers can press against the opposite side surface to offset the moment created by the 
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pressing of the other switch. 
[0024] 

The continuous shooting mode switch 1 3 is used when the user decides on whether to 
shoot one frame or several frames of the object by pressing the release switch 10 . For 
example, if the indicator of the continuous shooting mode switch 13 is pointed to the 
position printed "S" (in other words, when the switch is changed to the S mode), and 
the release switch 10 is pressed, the camera shoots only one frame. 
[0025] 

If the indicator of the continuous shooting mode switching switch 13 is pointed to the 
position printed "L" (in other words, when the switch is changed to the L mode), and the 
release switch 10 is pressed, the camera shoots eight frames per second as long as 
the release switch 10 is pressed (thus, the low speed continuous shooting mode is 
enabled). 
[0026] 

Furthermore, if the indicator of the continuous shooting mode switching switch 13 is 
pointed to the position printed "H" (in other words, when the switch is changed to the H 
mode), and the release switch 10 is pressed, the camera shoots 30 frames per second 
as long as the release switch 10 is pressed (thus, the high speed continuous shooting 
mode is enabled). 
[0027] 

Next, the internal structure of the electronic camera 1 will be described. FIG. 4 is a 
perspective view showing an example of the internal structure of the electronic camera 
shown in FIG. 1 and FIG. 2 . The CCD 20 is provided to the rear (in the direction of 
surface X 2 ) of the shooting lens 3 and the optical image of the object imaged through 
the shooting lens 3 is photoelectrical^ converted to electrical signals by CCD 20 . 
[0028] 

A display device 26 in the viewfinder 2 is arranged inside a vision screen of the 
viewfinder 2 and displays the setting conditions and the like of the various 
functions for the user who views the object through the viewfinder 2 . 

[0029] 

Battery pack 21 with which Four cylindrical Rechargeable batteries (e.g., Ni-cd 
batteries) is packed and formed are placed side by side vertically below the LCD 6 and 
the electrical power stored in the battery pack 21 is supplied to each part. A capacitor 
22 is provided below the LCD 6 and next to the battery pack 21 to accumulate an 
electrical charge, which is used to cause the light emitting unit 4 to emit light. 
[0030] 

In the above example embodiment, battery pack of the rechargeable battery is 
used, but, for example, an ordinary dry cell of a primary battery (e.g., manganese 
battery) could be used. 
[0031] 
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As protrusion 27 is formed in battery pack 21, when battery pack 21 is mounted on 
a predetermined location, protrusion 21 sets Rechargeable battery detection switch 28 
(first detection device) to the ON status. In a case of the ordinary battery, as there is 
no protrusion 27, rechargeable battery detection switch 28 is in the OFF status. Thus, 
with the status of ON or OFF of rechargeable battery detection switch 28, it is possible 
to detect which battery is mounted, the primary battery or the rechargeable battery. 
Rechargeable battery detection switch 28 will be detailed later. 
[0032] 

Various control circuits are formed on a circuit board 23 to control each part of the 
electronic camera 1 . A removable memory card 24 is provided between the circuit 
board 23 , the LCD 6 and the battery pack 21 so that information input into the 
electronic camera 1 is recorded in a preassigned area of the memory card 24 . 
[0033] 

An LCD switch 25 is arranged adjacent to the power source switch 11 and is a switch 
that turns on only when its protrusion is pressed. LCD switch 25 is switched to the 
ON-state along with the power source switch 11 by the arm unit 14 A of the LCD cover 
14 when the LCD cover 14 is moved vertically downward as shown in FIG. 5 A. 
[0034] 

If the LCD cover 14 moves vertically upward the power source switch 11 is 
operated by the user independent of the LCD switch 25 . For example, if the LCD 
cover 14 is closed and the electronic camera 1 is not being used, the power 
source switch 11 and the LCD switch 25 are in the off-mode shown in FIG. 5 B. 
From this mode, if the user switches the power source switch 11 to the on-mode 
as shown in FIG. 5C , the power source switch 11 assumes the on-mode but the 
LCD switch 25 remains in off-mode. On the other hand, when the power source 
switch 11 and the LCD switch 25 are in the off-mode as shown in FIG. 5B , and if 
the LCD cover 14 is opened, the power source switch 11 and the LCD switch 25 
assume the on-mode as shown in FIG. 5 A. Then when the LCD cover 14 is 
closed, only the LCD switch 25 assumes the off-mode shown in FIG. 5 C. 

[0035] 

In the present embodiment, the memory card 24 is removable, but a memory on which 
information can be recorded may be provided on the circuit board 23 . Information 
recorded on the memory (memory card 24 ) may also be output to an external personal 
computer and the like through an unrepresented interface. 
[0036] 

Next, an internal electrical structure of the electronic camera 1 of the present 
embodiment is explained with reference to the block diagram of FIG. 6 . The CCD 
20 is equipped with a plurality of pixels which photoelectrical^ convert the 
optical image imaged on each pixel into image signals (electrical signals). A 
digital signal processor (hereafter referred to as DSP) 33, supplies a CCD 
horizontal driving pulse to the CCD 20 , as well as supplying a CCD vertical 
driving pulse to the CCD 20 by controlling the CCD driving circuit 34 . 

[0037] 

An image processing unit 31 is controlled by the CPU 39(charge start device, prohibit 
device, second prohibit device), samples the image signals which are photoelectrical^ 
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converted by the CCD 20 with predetermined timing, and amplifies the sampled signals 
to a predetermined level. An analog/digital conversion circuit (hereafter the A/D 
conversion circuit) 32 digitizes the image signals that are sampled by the image 
processing unit 31 and supplies them to the DSP 33 . 
[0038] 

The DSP 33 controls the buffer memory 36 and the data bus connected to the memory 
card 24 . DSP 33 temporarily stores the image data that is supplied from the A/D 
conversion circuit 32 in the buffer memory 36 , then reads the image data stored in the 
buffer memory 36 , and records the image data on the memory card 24 . 
[0039] 

The DSP 33 sends image data to a frame memory 35 for storing the image data that is 
supplied by the A/D conversion circuit 32 . Image data from frame memory 35 is 
displayed on the LCD 6 . The DSP 33 also reads the shooting image data from the 
memory card 24 , decompresses the shooting data, then stores the decompressed 
image data in the frame memory 35 , and displays the decompressed image data on 
the LCD 6 . 
[0040] 

The DSP 33 operates the CCD 20 repeatedly by adjusting the exposure time (exposure 
value) until the exposure level of the CCD 20 reaches an appropriate level at the time 
of starting the electronic camera 1 . At this time, the DSP 33 may operate the 
photometric circuit 51 first, then compute the initial value of the exposure time of the 
CCD 20 corresponding to the light receiving level detected by the photometric device 
16 . This enables adjustment of exposure time for the CCD 20 to be achieved in a short 
time. 
[0041] 

In addition, the DSP 33 executes timing management for data input/output during 
recording on the memory card 24 and storing decompressed image data in the buffer 
memory 36 . 
[0042] 

The buffer memory 36 is used to compensate for the difference between the data 
input/output speed for the memory card 24 and the processing speed of the CPU 39 
and the DSP 33 . 
[0043] 

The microphone 8 inputs sound information (gathers sound) and supplies the sound 

information to the A/D and D/A conversion circuit 42. 

[0044] 

The A/D and D/A conversion circuit 42 converts the analog signals to digital signals, 
supplies the digital signals to the CPU 39 , changes the sound data supplied by the 
CPU 39 to analog signals, and outputs the sound signal that has been changed to 
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analog signals to the speaker 5 . 
[0045] 

The photometric device 16 measures the amount of light from the object and its 
surrounding area and outputs the measurement results to the photometric circuit 51 . 
[0046] 

The photometric circuit 51 executes a predetermined process to the analog signals, 
which include the measurement results supplied from the photometric device 16 , and 
then converts the processed analog signals to digital signals, and outputs the digital 
signals to the CPU 39 . 
[0047] 

The color measuring (calori metric) device 17 measures the color temperature of the 
object and its surrounding area and outputs the measurement results to the calorimetric 
circuit 52 . 
[0048] 

The calorimetric circuit 52 executes a predetermined process to the analog signals, 
which comprise the color measurement results supplied from the photometric device 
17 , and then converts the processed analog signals to digital signals, and outputs the 
digital signals to the CPU 39 . 
[0049] 

A timer 45 has an internal clock circuit and outputs data corresponding to the current 

time to the CPU 39 . 

[0050] 

A stop driving circuit 53 sets the diameter of an aperture stop 54 to a predetermined 

value. 

[0051] 

The stop 54 is arranged between the shooting lens 3 and the CCD 20 and changes the 

aperture for the light entering from the shooting lens 3 to the CCD 20 . 

[0052] 

The CPU 39 stops the operation of the photometric circuit 51 and the calorimetric 
circuit 52 when the LCD cover 14 is open. The CPU 39 runs the operation of the 
photometric circuit 51 and the calorimetric circuit 52 when the LCD cover 14 is closed, 
and stops the operation of the CCD 20 (by electronic shutter operation, for example) 
until the release switch 10 reaches a half-depressed mode (the state in which a first 
control is executed). 
[0053] 

The CPU 39 receives the light measurement results of the photometric device 16 , and 
receives the color measurement results of the calorimetric device 17 by controlling the 
photometric circuit 51 and the colorimetric circuit 52 when the operation of the CCD 20 
is stopped. 
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[0054] 

The CPU 39 computes a white balance adjustment value corresponding to the color 
temperature supplied from the colorimetric circuit 52 using a predetermined table, and 
supplies the white balance value to the image processing unit 31 . 
[0055] 

In other words, when the LCD cover 14 is closed, the LCD 6 is not used as an 
electronic viewfinder, hence the operation of the CCD 20 stops. The CCD 20 consumes 
a large amount of electric power. Therefore, stopping operation of the CCD 20 as 
described above enables the power of the battery pack 21 to be conserved. 
[0056] 

When the LCD cover 14 is closed, the image processing unit 31 is controlled so that 
the image processing unit 31 does not execute various processes until the release 
switch 10 is operated (until the release switch 10 reaches a half- depressed state). 
[0057] 

When the LCD cover 14 is closed, the stop driving circuit 53 is controlled so that the 
stop driving circuit 53 does not execute an operation such as changing the diameter of 
the aperture stop 54 until the release switch 10 is operated (until the release switch 10 
reaches a half-depressed state). 
[0058] 

The CPU 39 controls the light emitting unit (strobe) 4 to emit light, at the user's 
discretion, by controlling the strobe driving circuit 37 . The CPU 39 also controls the red 
eye reduction lamp 15 to emit light, at the discretion of the user, prior to having the 
strobe 4 emit light by controlling the red eye reduction lamp driving circuit 38 . 
[0059] 

The CPU 39 causes the strobe 4 not to emit light when the LCD cover 14 is open (in 
other words, when the LCD is used as an electronic viewfinder). By doing so, the object 
may be shot as the image displayed in the electronic viewfinder. 
[0060] 

The CPU 39 records information concerning the date of shooting as header information 
for the image data stored in the shooting image recording area of the memory card 24 
according to the date data supplied from the timer 45 . (In other words, the date of 
shooting data is attached to the shooting image data recorded in the shooting image 
recording area of the memory card 24 .) 
[0061] 

The CPU 39 temporarily records digitized and compressed sound data after 
compressing the digitized sound information to the buffer memory 36 , and then 
records it in a predetermined area (sound recording area) of the memory card 24 . The 
recording date is also recorded simultaneously in the sound recording area of the 
memory card 24 as header information for the sound data. 
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[0062] 

The CPU 39 executes an auto focus operation by controlling a lens driving circuit 30 
and by moving the shooting lens 3 . The CPU 39 also changes the aperture diameter of 
the stop 54 , which is arranged between the shooting lens 3 and the CCD 20 , by 
controlling the stop driving circuit 53 . 
[0063] 

Additionally, the CPU 39 displays settings and the like for various operations on the 
display device 26 inside the viewfinder by controlling the display circuit 40 inside the 
viewfinder. 
[0064] 

The CPU 39 exchanges predetermined data with a predetermined external apparatus 

(unrepresented) through an interface (l/F) 48 . 

[0065] 

The CPU 39 receives signals from any of the keys that make up the control keys 7 and 

processes the signals appropriately. 

[0066] 

When a predetermined position on the touch tablet 6 A is pressed by a pen 41 (pen 
type pointing device), which is operated by the user, the CPU 39 reads the X-Y 
coordinates of the position pressed on the touch tablet 6 A and stores the coordinate 
data (line drawing information to be explained later) in the buffer memory 36 . The CPU 
39 records the line drawing information that is stored in the buffer memory 36 in the line 
drawing information recording area of the memory card 24 together with header 
information consisting of the line drawing information input date. 
[0067] 

DC adapter detection switch 18a (second detection device) is configured so as to 
detect if the DC adapter is connected to DC adapter jack 18. Rechargeable battery 
detection switch 28 is configured so as to detect if which battery is attached, the 
primary battery or the rechargeable battery. Switch 60 (charge start device) is 
configured so as to select supplier of the electricity from any one of the DC adapter or 
battery pack 21. Battery voltage diction member 61 (third detection device) is 
consisted of, for example, an A/D conversion circuit, and is configured so as to detect a 
battery voltage of battery pack 21 . 
[0068] 

Next, various operations of the electronic camera 1 according to a preferred 
embodiment will be explained. To begin with, the operation of the electronic viewfinder 
in the LCD 6 of the present apparatus will be described. 
[0069] 

When the user half-depresses the release switch 10 , the DSP 33 determines whether 
LCD cover 14 is open based on the value of a signal corresponding to the status of the 
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LCD switch 25 , which is supplied from the CPU 39 . If the LCD cover 14 is determined 
to be closed the operation of the electronic viewfinder is not executed. In this case, the 
DSP 33 stops the process until the release switch 10 is operated. 
[0070] 

If the LCD cover 14 is closed, the operation of the electronic viewfinder is not executed 
and the CPU 39 stops the operation of the CCD 20 , the image processing unit 31 and 
the stop driving circuit 53 . The CPU 39 causes the photometric circuit 51 and the 
calorimetric circuit 52 to operate instead of stopping the CCD 20 , and supplies the 
measurement results to the image processing unit 31 . The image processing unit 31 
uses the values of the measurement results to control the white balance and the value 
of brightness. 
[0071] 

If the release switch 10 is operated to at least the half- depressed position with the LCD 
cover 14 closed, the CPU 39 causes the CCD 20 and the stop driving circuit 53 to 
operate. 
[0072] 

On the other hand, if the LCD cover 14 is open, the CCD 20 executes an electronic 
shutter operation with a predetermined exposure time for each predetermined time 
interval. CCD 20 then executes photoelectric conversion of the photo image of the 
object, which is gathered by the shooting lens 3 , and outputs the resulting image 
signals to the image processing unit 31 . 
[0073] 

The image processing unit 31 controls white balance and brightness value, executes a 
predetermined process on the image signals, and then outputs the image signals to the 
A/D conversion circuit 32 . If the CCD 20 is operating, the image processing unit 31 
uses an adjusted value that is computed based on the output from the CCD 20 by the 
CPU 39 and that is used for controlling the white balance and brightness value. 
[0074] 

Furthermore, the A/D conversion circuit 32 converts the image signal (analog signal) 
into the image data, which is a digital signal, and outputs the image data to the DSP 
33 . 
[0075] 

The DSP 33 outputs the image data to the frame memory 35 and causes the LCD 6 to 

display an image corresponding to the image data. 

[0076] 

In this manner, the CCD 20 of electronic camera 1 operates the electronic shutter at a 
predetermined time interval when the LCD cover 14 is open. The operation of the 
electronic viewfinder is executed by converting the signal output from the CCD 20 into 
image data during said time interval, outputting the image data to the frame memory 35 
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and continuously displaying the image of the object on the LCD 6 . 
[0077] 

If the LCD cover 14 is closed as described above, the electronic viewfinder operation is 
not executed and the operation of the CCD 20 , the image processing unit 31 and the 
stop driving circuit 53 are halted to conserve energy. 
[0078] 

Next, shooting of the object using the present apparatus will be described. 
[0079] 

First, a case in which the continuous shooting mode switch 13 provided on the surface 
Y 1 is switched to the S-mode (the mode in which only one frame is shot) will be 
explained. To begin with, power is introduced to the electronic camera 1 by switching 
the power source switch 11 shown in FIG. 2 to the "ON" position. The shooting process 
of the object begins when the release switch 10 provided on the surface Y 1 is pressed 
after verifying that the object appears through the viewfinder 2 . 
[0080] 

In this case, if the LCD cover 14 is closed, the CPU 39 resumes the operation of the 
CCD 20 , the image processing unit 31 and the stop driving circuit 53 when the release 
switch 10 reaches a half-depressed status, and begins the shooting process of the 
object when the release switch 10 reaches a fully-depressed status (the state in which 
a second control is executed). 
[0081] 

The photo image of the object being observed through the viewfinder 2 is gathered by 
the shooting lens 3 and forms an image on the CCD 20 , which has a plurality of pixels. 
The photo image that is imaged onto the CCD 20 is photoelectrical^ converted into an 
image signal by each pixel, and is sampled by the image processing unit 31 . The 
image signal that is sampled by the image processing unit 31 is supplied to the A/D 
conversion circuit 32 where it is digitized, and is output to the DSP 33 . 
[0082] 

The DSP 33 , after outputting the image temporarily to the buffer memory 36 , reads 
the image data from the buffer memory 36 , compresses the image data using the 
JPEG (Joint Photographic Experts Group) standard, which is a combination of a 
discrete cosine transformation, quantization, and Huffman encoding, and records the 
image data in the shooting image recording area of the memory card 24 . At this time, 
the shooting date data is recorded as header information of the shooting image data in 
the shooting image recording area of the memory card 24 . 
[0083] 

In this case, if the continuous shooting mode switch 13 is switched to the S-mode, only 
one frame is shot and further shooting does not take place even if the release switch 
10 continues to be pressed. If the release switch 10 continues to be pressed, the image 
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which has been shot is displayed on the LCD when the LCD cover 14 is open. 
[0084] 

Next, a second case is explained in which the continuous shooting mode switch 13 is 
switched to the L-mode (a mode in which 8 frames per second are shot continuously). 
To begin with, power is introduced to the electronic camera 1 by switching the power 
source switch 11 to the "ON" side. The shooting process of the object begins when the 
release switch 10 provided on the surface Y 1 is pressed. 
[0085] 

In this case, if the LCD cover 14 is closed, the CPU 39 resumes the operation of the 
CCD 20 , the image processing unit 31 and the stop driving circuit 53 when the release 
switch 1 0 reaches a half-depressed status. The shooting process of the object is begun 
when the release switch 10 is in the fully-depressed status. 
[0086] 

The photo image of the object being observed through the viewfinder 2 is gathered by 
the shooting lens 3 and forms an image on the CCD 20 . The photo image that is 
imaged onto the CCD 20 is photoelectrical^ converted into an image signal by each 
pixel, and is sampled by the image processing unit 31 at a rate of 8 times per second. 
The image processing unit 31 thins out three- fourths of the pixels of image electrical 
signals of all of the pixels in the CCD 20 . 
[0087] 

In other words, the image processing unit 31 divides the pixels in the CCD 20 into 
areas each composed of 2x2 pixels (4 pixels) as shown in FIG. 7 , and samples the 
image signal of one pixel arranged in a predetermined location from each area, 
thinning out the remaining 3 pixels. 
[0088] 

For example, during the first sampling (first frame), the pixel located on the left upper 
corner of the first area is sampled and other pixels b, c and d are thinned out. During 
the second sampling (second frame), the pixel b located on the right upper corner is 
sampled and other pixels a, c and d are thinned out. Likewise, during the third and the 
fourth sampling, the pixels c and d respectively located at the left lower corner and the 
right lower corner are sampled and the rest are thinned out. Thus, each pixel is 
sampled once during four samplings. 
[0089] 

The image signals (image signals of one fourth of all the pixels in the CCD 20 ) that are 
sampled by the image processing unit 31 are supplied to the A/D conversion circuit 32 
where they are digitized and output to the DSP 33 . 
[0090] 

The DSP 33 , after outputting the image temporarily to the buffer memory 36 , reads 
the image data from the buffer memory 36 , compresses the image data using the 
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JPEG method, and records the digitized and compressed shooting image data in the 
shooting image recording area of the memory card 24 . At this time, the shooting date 
data is recorded as header information of the shooting image data in the shooting 
image recording area of the memory card 24 . 
[0091] 

In a third case, the continuous shooting mode switch 13 is switched to the H-mode (a 
mode in which 30 frames are shot per second). Power is introduced to the electronic 
camera 1 by switching the power source switch 11 to the "ON" position. The shooting 
process of the object begins when the release switch 10 provided on the surface Y 1 is 
pressed. 
[0092] 

In this case, if the LCD cover 14 is closed, the CPU 39 resumes the operation of the 
CCD 20 , the image processing unit 31 and the stop driving circuit 53 when the release 
switch 10 reaches a half-depressed status, and begins the shooting process of the 
object when the release switch 1 0 reaches a fully-depressed status. 
[0093] 

The optical image of the object that is observed through the viewfinder 2 is gathered by 
the shooting lens 3 and is imaged on the CCD 20 . The optical image of the object 
imaged onto the CCD 20 is photoelectrically converted to an image signal by each pixel 
and is sampled 30 times per second by the image processing unit 31 . At this time, the 
image processing unit 31 thins out eight-ninths of the pixels in the image electrical 
signals of all the pixels in the CCD 20 . 
[0094] 

In other words, the image processing unit 31 divides the pixels in the CCD 20 , which 
are arranged in a matrix, into areas comprising 3*3 pixels (9 pixels) as shown in FIG. 8 . 
The image processing unit then samples, at 30 times per second, the image signal of 
one pixel that is arranged at a predetermined position in each area. The remaining 8 
pixels are thinned out. 
[0095] 

For example, during the first sampling (first frame), the pixel located on the left upper 
comer of each area is sampled and other pixels b through i are thinned out. During the 
second sampling (second frame), the pixel b located on the right of a is sampled and 
other pixels a and c through i are thinned out. Likewise, during the third, the fourth etc. 
samplings, the pixel c, the pixel d . . . are sampled respectively and the rest are thinned 
out. In short, each pixel is sampled once for every nine frames. 
[0096] 

The image signals (image signals of one-ninth of all the pixels in the CCD 20 ) that are 
sampled by the image processing unit 31 are supplied to the A/D conversion circuit 32 
where they are digitized and are output to the DSP 33 . 
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[0097] 

The DSP 33 , after outputting the image temporarily to the buffer memory 36 , reads 
the image data, compresses the image data using the JPEG method, and records the 
digitized and compressed shooting image data in the shooting image recording area of 
the memory card 24 . 
[0098] 

In this case, light may be shone onto the object, if necessary, by operating the strobe 4 . 
However, when the LCD cover 14 is open, or when the LCD 6 is executing an 
electronic viewfinder operation, the CPU 39 controls the strobe 4 so as not to emit light. 
[0099] 

Next, an operation is described in which two dimensional information (pen input 

information) is input from the touch tablet 6 A. 

[0100] 

When the touch tablet 6 A is pressed by the tip of the pen 41 , the X-Y coordinates of 
the contact point are supplied to the CPU 39 . The X-Y coordinates are stored in the 
buffer memory 36 . The CPU 39 writes data of the address to the frame memory 35 
that corresponds to each contact point having the X-Y coordinates. A line drawing 
corresponding to movement of the contact point of the pen 41 may be displayed on the 
LCD 6. 
[0101] 

As described above, the touch tablet 6 A is made of transparent material, so the user is 
able to view the contact point (the point on touch tablet 6 A being pressed by the tip of 
the pen 41 ) displayed on the LCD 6 . Hence, the impression is given that an input is 
being made by the pen directly onto the LCD 6 . When the pen 41 is moved on the 
touch tablet 6 A, a line tracing the motion of the pen 41 is displayed on the LCD 6 . If 
the pen 41 is moved intermittently on and off of the touch tablet 6 A, a dotted line 
tracing the motion of the pen 41 is displayed on the LCD 6 . In this manner, the user is 
able to input line drawing information corresponding to desired letters, drawings and 
the like to the touch tablet 6 A (LCD 6 ). 
[0102] 

If the line drawing information is input by the pen 41 when the shooting image is 
already displayed on the LCD 6 , the line drawing information is synthesized 
(combined) with the shooting image information by the frame memory 35 and both are 
displayed together on the LCD 6 . 
[0103] 

By operating a predetermined pallet (not shown), the user is able to choose the color of 
the line drawing to be displayed on the LCD 6 from black, white, red, blue and others. 
[0104] 

If the execution key 7 B is pressed after the line drawing information is input to the 
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touch tablet 6 A by the pen 41 , the line drawing information that is accumulated in the 
buffer memory 36 is supplied with header information of the input date to the memory 
card 24 and is recorded in the line drawing information recording area of the memory 
card 24 . 
[0105] 

In this case, the line drawing information that is recorded in the memory card 24 is 
compressed information. The line drawing information that is input in the touch tablet 6 
A contains information with a high spatial frequency component. Therefore, if the 
aforementioned JPEG method is used for the compression of the line drawing 
information, the compression efficiency becomes poor and the information amount is 
not reduced, resulting in a longer time for compression and decompression. 
Furthermore, compression by the JPEG method is lossey compression. Hence, it is not 
suitable for the compression of line drawing information having a small amount of 
information. (This is because gather and smearing due to missing information become 
noticeable when information is decompressed and displayed on the LCD 6 .) 
[0106] 

Hence, in a preferred embodiment, line drawing information is compressed using the 
run length method, which is used in facsimile machines and the like. The run length 
method is a method in which a line drawing screen is scanned in a horizontal direction 
and line drawing information is compressed by encoding each continuous length of 
information of each color such as black, white, red and blue as well as each continuous 
length of non-information (where there is no pen input). 
[0107] 

Using the run length method, line drawing information is compressed to a minimum 
amount and control of missing information becomes possible even when the 
compressed line drawing information is decompressed. Furthermore, it is possible to 
not compress line drawing information if the amount of information is relatively small. 
[0108] 

As mentioned above, if the line drawing information is input by the pen when the 
shooting image is already displayed on the LCD 6 , the pen input is synthesized with 
the shooting image information by the frame memory 35 and the synthesized image of 
the shooting image and line drawing is displayed on the LCD 6 . On the other hand, the 
shooting image data is recorded in the shooting image recording area and the line 
drawing information is recorded in the line drawing information recording area of the 
memory card 24 . Therefore, the two types of information are recorded separately. This 
allows the user to delete one of the two types of images (line drawing, for example) 
from the synthesized images of shooting image and line drawing, thereby enabling 
further compression of each type of image information by a separate compression 
method. 
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[0109] 

When data are recorded in the sound recording area, the shooting image recording 
area and/or the line drawing information recording area of the memory card 24 , a 
predetermined display appears on the LCD 6 , as shown in FIG 9 . 
[0110] 

In the display screen of the LCD 6 shown in FIG. 9 , the date of the recording 
information (recording date-Aug. 25, 1995 in FIG 9 ) is displayed on the bottom 
section of the screen, and the recording time of the information recorded on the 
recording date are displayed on the left-most side of the screen. 
[0111] 

To the right of the recording time, a thumbnail image is displayed. The thumbnail image 
is formed by thinning out (reducing) the bit map data for each image data from the 
shooting image data recorded in the memory card 24 . Information displayed with a 
thumbnail image is information containing the shooting image information. In other 
words, information that is recorded (input) at "10:16", and "10:21" contains the shooting 
image information, but information that is recorded at "10:05", "10:28" "10:54" and 
"13:10" does not contain shooting image information. 
[0112] 

A memo symbol "*" indicates that memo information is recorded as line drawing 

information. 

[0113] 

A sound information bar is displayed to the right of the thumbnail image display area. 

The bar has a length corresponding to the length of sound recording time. 

[0114] 

The user selects and designates the information to be reproduced by pressing, with the 
tip of the pen 41 , any part of the display line of the desired information on the LCD 6 
shown in FIG 9 , and the selected information is reproduced by pressing the execution 
key 7 B shown in FIG 2 with the tip of the pen 41 . 
[0115] 

For example, if the line for which "10:05" is shown in FIG 9 is pressed by the pen 41 , 
the CPU 39 reads the sound data corresponding to the selected recording time (10:05) 
from the memory card 24 , decompresses the sound data, and then supplies the sound 
data to the A/D and D/A conversion circuit 42 . The A/D and D/A conversion circuit 42 
converts the data to analog signals, and then reproduces the sound through the 
speaker 5 . 
[0116] 

In reproducing the shooting image data that is recorded in the memory card 24 , the 
user selects the information by pressing the desired thumbnail image with the tip of the 
pen 41 , and then reproduces the selected information by pressing the execution key 7 
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B. 

[0117] 

In other words, the CPU 39 instructs the DSP 33 to read the shooting image data 
corresponding to the selected image shooting data from the memory card 24 . The 
DSP 33 decompresses the shooting image data (compressed shooting data) that is 
read from the memory card 24 and stores the shooting image data as bit map data in 
the frame memory 35 and displays it on the LCD 6 . 
[0118] 

The image that is shot in the S-mode is displayed as a still image on the LCD 6 . This 
still image is the image reproduced from the image signals of all the pixels in the CCD 
20. 
[0119] 

The image that is shot in the L-mode is displayed continuously at 8 frames per second 
on the LCD 6 . In this case, the number of pixels displayed in each frame comprises 
one-fourth of all of the pixels in the CCD 20 . 
[0120] 

Human vision is sensitive to the deterioration of resolution of the still image, 
hence the user may easily detect a thinning out of the pixels in the still image. 
However, when the shooting speed is increased as in the L-mode where images 
of 8 frames are reproduced per second, the number of pixels in each frame 
becomes one fourth of the number of pixels of the CCD 20 , but the information 
amount per unit time doubles compared to the still image because the human 
eyes observe images at 8 frames per second. 

[0121] 

In other words, assuming the number of pixels of one frame of the image that is shot in 
the S-mode to be one, the number of pixels in one frame of the image that is shot in the 
L-mode becomes one-fourth. When the image (still image) that is shot in the S-mode is 
displayed on the LCD 6 , the amount of information viewed by the human eye per 
second is 1(=(number of pixels 1)x(number of frames 1)). On the other hand, when the 
image that is shot in the L-mode is displayed on the LCD 6 , the amount of information 
viewed by the human eye per second is 2(=(number of pixels {fraction 
(1/4+L )})*(number of frames 8)). In other words, twice as much information is viewed 
by the human eye. Hence, even when the number of pixels in one frame is reduced to 
one-fourth, the user does not notice a deterioration of the image quality during 
reproduction. 
[0122] 

In the present embodiment, different sampling is executed for each frame and the 
sampled pixels are displayed on the LCD 6 . Therefore, an after image effect occurs for 
the human eye and the user may be able to view the image that is shot in the L-mode 
and displayed on the LCD 6 without noticing the deterioration of the image, even when 
three-fourths of the pixels are thinned out per one frame. 
[0123] 
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The image that is shot in the H-mode is displayed on the LCD 6 at 30 frames per 
second. In this mode, the number of pixels displayed in each frame is one-ninth of the 
total number of the pixels of the CCD 20 . However, the user is able to view the image 
that is shot in the H-mode and displayed on the LCD 6 without noticing the 
deterioration of image quality for the same reason as in the case of the L-mode. 
[0124] 

In the present embodiment, when the object is shot in the L-mode or the H-mode, 
because the image processing unit 31 thins out the pixels in the CCD 20 so that the 
user does not notice the deterioration of the image quality during reproduction, the load 
on the DSP 33 and the decompression process unit 34 is reduced, enabling the low 
velocity and low power operation of these units. Furthermore, low cost and low energy 
consumption by the apparatus may be achieved. 
[0125] 

In the example embodiment, built-in battery pack 21 can be charged by the DC 
adapter of the external power, so its detail will be explained below. 
[0126] 

Fig. 10 is a diagram explaining the operation of DC adapter detection switch 18a. 
As shown in this diagram, when DC adapOter plug 19 is not inserted to DC adapter jack 
(Fig. 10(A), DC adapter detection switch 18a is switched to the ON-state (state of the 
contact being closed). When DC adapOter plug 19 is inserted to DC adapter jack (Fig. 
10(B), DC adapter detection switch 18a is switched to the OFF-state (state of the 
contact being opened). Thus, based upon the ON- or OFF-state of DC adapter 
detection switch 18a, CPU 39 can detect whether or not DC adapter plug 19 is 
connected to electronic camera 1 . 
[0127] 

Next, Fig. 11 is a diagram explaining the operation of rechargeable battery detection 
switch 28. As shown in this diagram, protrusion 27 is formed in battery pack 21 . And, 
rechargeable battery detection switch 28 is provided in electronic camera 1. When 
battery pack 21 is not attached (Fig. 11(A), rechargeable battery detection switch 28 is 
switched to the OFF-sate, but when battery pack 21 is attached to a predetermined 
location (Fig. 11(B)), the switch is switched to the ON-state since protrusion 27 presses 
rechargeable battery detection switch 28. In a case of the ordinary battery of the 
primary battery (e.g., manganese battery or alkali battery), as protrusion 27 is not 
formed, when these batteries are attached, rechargeable battery detection switch 28 is 
switched to the OFF-sate. 
[0128] 

Fig. 12 is a diagram showing an example of a detailed configuration of switch 60. 
As shown in this diagram, switch 60 is consisted of semi-conductor 60a and 
semi-conductor switch 60b, and is configured to be controlled by the control signal from 
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CPU 39. 
[0129] 

Semi-conductor switch 60a selects any one of plus terminal (terminal 1) of battery 
pack 21 or plus terminal (terminal 2) of DC adapter jack 18, and the selected one is 
configured to be connected (input) to power switch 11. Semi-conductor switch 60b is 
connected to plus terminal of battery pack 21 and plus terminal of DC adapter jack 18, 
and is configured to connect or cut the plus terminal of battery pack 21 and the plus 
terminal of DC adapter jack 18. Plus terminal of battery pack 21 and minus terminal of 
DC adapter jack 18 are earthed to a predetermined part of the case, so that they are 
connected to each other. 
[0130] 

Next, an operation of an example embodiment will be explained with reference to 
Fig. 13. 

[0131] when it is judged that DC adapter detection switch 18a is switched to the 
OFF-state or rechargeable battery detection switch 28 is switched to the ON-state (NO), 
the procedure proceeds to step S4. 

Fig, 13 is a flow chart explaining one example of a process about the power source. 
This process is configured to be executed every a certain time by, for example, a timer 
interrupt, etc. 
[0132] 

When this process is executed, CPU 39, in step S1, causes semi-conductor switch 
60b to be switched to the OFF-state. As a result, plus terminals of battery pack 21 
and DC adapter jack 18 are in the non-connected state. 
[0133] 

In step S2, CPU 39 detects the status of DC adapter detection switch 18a and 
rechargeable battery detection switch 28, and judges if DC adapter detection switch 
18a is switched to the OFF-state (DC adapter is connected) and rechargeable battery 
detection switch 28 is switched to the ON-state (battery pack 21 is attached). As a 
result, when it is judged that DC adapter detection switch 18a is switched to the 
OFF-state or rechargeable battery detection switch 28 is switched to the OFF-state 
(NO), the procedure proceeds to step S4. And, when it is judged that DC adapter 
detection switch 18a is switched to the OFF-state and rechargeable battery detection 
switch 28 is switched to the ON-state (YES), the procedure proceeds to step S3. 
[0134] 

In step S3, a charge process to be detailed later is executed, and the procedure is 
terminated (end) after battery pack 21 is charged by electric power supplied by the DC 
adapter. 
[0135] 

In step S2, when NO is judged, the procedure proceeds to step 4. In step S4, 
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CPU 39 detects whether or not DC adapter detection switch 18a is switched to the 
ON-state (DC adapter is not connected). As a result, when it is judged that DC 
adapter detection switch 18a is switched to the ON-state (YES: DC adapter is not 
connected), the procedure proceeds to step S6, and semi-conductor switch 60a is 
connected to terminal 1 -state, and the procedure is terminated (end). As a result, the 
electric power is supplied to electronic camera 1 from battery pack 21 . 
[0136] 

In step S4, when CPU judges that DC adapter detection switch 18a is switched to 
the OFF-state (NO: DC adapter is connected), the procedure proceeds to step S5, 
semi-conductor switch 60a is connected to terminal 2-state, and then is terminated 
(end). As a result, the electric power is supplied to electronic camera 1 from the DC 
adapter. 
[0137] 

Fig. 4 shows a relationship between the status of DC adapter detection switch 18a 
and rechargeable battery detection switch 28. As shown in the diagram, when DC 
adapter detection switch 18a is switched to the ON-state and rechargeable battery 
detection switch 28 is switched to the OFF-state, as the DC adapter is in the 
non-connected-state and battery pack 21 is in the not-attached state (precisely 
speaking, the dry cell is in the attached-state or non of the battery is in the 
attached-state), in this case, it is assumed that semi-conductor switch 60a is connected 
to the terminal 1 -state, and then semi-conductor switch 60a is switched to the 
OFF-state. As a result, when the dry cell is attached, the electric power is supplied to 
electronic camera 1 from the dry cell. 
[0138] 

When DC adapter detection switch 18a is switched to the ON-state and 
rechargeable battery detection switch 28 is switched to the ON-state, as the DC 
adapter is in the non-connected-state and battery pack 21 is in the attached-state, in 
this case, it is assumed that semi-conductor switch 60a is connected to terminal 1 -state 
and is switched to the OFF-state. As a result, the electric power is supplied to 
electronic camera 1 from battery pack 21. 
[0139] 

When DC adapter detection switch 18a is switched to the OFF-state and 
rechargeable battery detection switch 28 is switched to the OFF-state, as the DC 
adapter is in the connected-state and battery pack 21 is in non attached-state (or the 
dry cell is in the attached-state), in this case, it is assumed that semi-conductor switch 
60a is connected to terminal 2-state, and semiOconductor switch 60a is switched to the 
OFF-state. As a result, the electric power is supplied to electronic camera 1 from the 
DC adapter. 
[0140] 
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Further, when DC adapter detection switch 18a is switched to the OFF-state and 
rechargeable battery detection switch 28 is switched to the ON-state, as the DC 
adapter is in the connected-state and battery pack 21 is in the attached-state (or the 
dry cell is in the attached-state), in this case, it is assumed that semi-conductor switch 
60a is connected to any one of terminal 1 -state or terminal 2-state, and 
semiconductor switch 60a is switched to the ON-state. As a result, as respective 
plus terminals of the DC adapter and battery pack 21 are connected, battery pack 21 is 
charged by the electric power supplied from the DC adapter. When semi-conductor 
switch 60b is switched to the ON-state, terminal 1 and terminal 2 become the same 
potential, if semi-conductor switch is connected to any of terminal 1 or terminal 2, 
substantially, it is the same. 
[0141] 

In summary, when the DC adapter is not connected, the electric power is supplied 
to electronic camera 1 from the dry cell or the rechargeable battery. In a case where 
the DC adapter is connected, when the dray cell is attached or the battery is not 
attached, the electric power is supplied to electronic camera 1 from the DC adapter. 
Further, when the DC adapter is connected, if the rechargeable battery is attached, the 
charge is executed. 
[0142] 

The charging process (process in step S3) to be executed when YES is judged in 
step S2 of Fig. 13 will be explained with reference to Fig. 15. 
[0143] 

When this process is executed, in step S20, CPU 39 causes LCD 6 to display a 
message on charge start on LCD 6. One example of the message to be displayed in 
his case is shown in Fig. 6. According to the display example, a message of "start 
battery charge" is displayed at top line, and below this, it is displayed to the effect that 
the operation is prohibited during charging, the DC adapter cannot be pulled out. 
[0144] 

Next, in step S21, CPU 39 causes semi-conductor switch 60b to be switched to the 
ON-state. As a result, as the respective plus terminals of battery pack 21 and DC 
adapter jack 18 are connected, battery pack 21 can be charged by the electric power 
supplied from the DC plug. 
[0145] 

In step S22, CPU judges whether or not an input is operated. Namely, CPU 39 
judges if an operation member such as touch tablet 6A, operation key 7, release switch 
10 and/or recording switch 12 is operated. As a result, when it is judged that any one 
of these operation members is operated (YES), the procedure proceeds to step S23, 
and after a message indicating that the input is not accepted is displayed on LCD 6, the 
procedure gets back to step S22, and the same procedure as sated before is repeated. 
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Fig. 17 shows one example of the message to be displayed in such the case. In this 
example, "WARNING!" is displayed at the top line, and below that, it is displayed to the 
effect that no operation is accepted due to charging. 
[0146] 

In step S22, when NO is judged, the procedure proceeds to step S24. In step S24, 
CPU detects whether or not DC adapter plug 19 is pulled out from DC adapter jack 18 
referring to the status of DC adapter detection switch 18a. As a result, when it is 
judged that DC adapter plug 19 is pulled out from DC adapter jack 18 (YES), the 
procedure proceeds to step S25, and after a message warning that the DC adapter 
should be inserted is displayed, the procedure gets back to step S22, and the same 
procedure as stated above is repeated. Fig. 18 shows one example message to be 
displayed in such the case. In this example, "WARNING!" is displayed at the top line, 
and below that, a message warning that the DC adapter should not be pulled out 
during charging is displayed. 
[0147] 

The reason why the DC adapter is prevented from being pulled out during charging 
is that the memory effect is prevented from arising to the rechargeable battery in the 
same way as stated before. Namely, in the example embodiment, in order to keep 
CPU 39 in operation at all times, a very little electric current is always supplied. Thus, 
if the DC plug is pilled out, the electric power is supplied from battery pack 21 to CPU 
39, and if such the state continues for a long time, the memory effect might arise to 
battery pack 21 . Even when the electric power does not need to be supplied to CPU 
39, as self-discharge exists in the rechargeable battery, it is not preferable to halt the 
charge, and this is one of reasons. 
[0148] 

In step S24, when NO is judged, the procedure proceeds to step S26. In step S26, 
CPU 39 judges whether or not the charge of battery pack 21 Is completed referring to 
an output from battery voltage detection device 61. As a result, when is judged that 
the charge of battery pack 21 is not completed yet (NO: The voltage of battery pack 21 
is not up to a predetermined level.), the procedure gets back to step S22, and the same 
procedure as stated before is repeated. When it is judged that the charge of battery 
pack 21 is completed (YES: The voltage of battery pack 21 is up to a predetermined 
level.), the procedure proceeds to step S27. 
[0149] 

In step S27, CPU 39 causes semi-conductor switch 60b to be switched to the 
OFF-state. As a result, the connection between battery pack 21 and DC adapter jack 
18 is cut, and the charge is halted. 
[0150] 

In step S28, CPU 39 causes LCD 6 to display a message about completion of 
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charge, and the procedure gets back to the previous procedure (return). Fig. 19 
shows one example message to be displayed in such the case. According to the 
example display, it is displayed that the ordinal operation becomes possible since the 
battery charge was completed. 
[0151] 

According the procedure above, in the event that battery pack of the rechargeable 
battery is attached in electronic camera 1 , 

When the DC adapter is connected, the charge of battery pack 21 is started. And, 
once the charge is started, the operation of the operation members is prohibited, and 
the DC plug is also prohibited from being pulled out. Thus, it becomes possible to 
charge battery pack 21 100% without halting the charge in the way, thereby enabling to 
prevent the substantial battery capacity of battery pack 21 from being decreased due to 
the memory effect and the like. 
[0152] 

For example, in a compact electronic device, in order to improve portability, it is 
preferable to make the DC adapter itself compact. Assuming that the electric power 
consumed by the electronic device is larger than that required to charge, as it become 
sufficient for the DC adapter to manage only the power to be consumed by the 
electronic device (it is not necessary to manage both of the power required to charge 
the rechargeable battery and the power to be consumed by the electronic device.), it 
becomes possible to make the size of the DC adapter more compact by that. 
[0153] 

The present invention is not limited to the electronic camera of the preferred 
embodiments, but can apply to other electronic devices. 
[0154] 

In the above-mentioned embodiments, LCD 6 is caused to show a predetermined 
message when the operation member is operated during charging, but the input may 
be just disregarded. 
[0155] 

Further, in the above-mentioned preferred embodiments, LCD 6 is caused to show 
a predetermined message when the plug is pulled out, but, for example, LCD 6 may be 
caused to show a message when the power is not supplied from the DC adapter. 
Such the configuration permits LCD 6 to warn when the DC adapter is pulled out from 
the outlet for the commercial power. 
[0156] 

Furthermore, a mechanical structure may cause DC adapter plug 19 not to be 
pulled out from DC adapter jack during charging. 
[0157] 

[Effect of the Invention] 
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Accordingly, according to claim 1, an electronic device detects via a first detection 
device that an external power is connected, detects via a second detection device that 
a rechargeable battery is attached, and when the first detection device detects that the 
rechargeable battery is attached and the second detection device detects that the 
external power is connected, a charge start device starts charging of the rechargeable 
battery by the external power, and when charging is started by the charge start device, 
it becomes possible to prevent a memory effect from arising in the rechargeable batter 
because an input from an input member is prohibited from starts, and it becomes 
possible to make the external power more compact. 

FIG 1 is a front perspective view of an embodiment of an electronic camera according 
to the present invention. 

FIG. 2 is a rear perspective view of the electronic camera shown in FIG 1 . 

FIG 3 is a rear perspective view of the electronic camera of FIG 1 with a cover being 

closed over the liquid crystal display. 

FIG 4 is a perspective cut-away view showing the inside of the electronic camera 
shown in FIG 1 and FIG 2. 

FIGS. 5A , 5 B and 5 C are side views of the camera show in FIG. 2 , illustrating a 
relationship between the position of a LCD cover, a power source switch and a LCD 
switch. 

FIG 6 is a block diagram showing an internal electrical structure of the electronic 
camera shown in FIG 1 and FIG 2. 

FIG 7 is a schematic drawing illustrating a thinning process of the pixels during L 
mode. 

FIG 8 is a schematic drawing illustrating a thinning process of the pixels during H 
mode. 

FIG 9 is an elevational view showing an example of a display screen of the electronic 
camera shown in FIG 1 and FIG 2. 

Fig. 10 is a diagram explaining the operation of DC adapter detection switch 18a 
shown in Fig. 6. 

Fig. 11 is a diagram explaining the operation of rechargeable battery switch 28 shown 
in Fig. 6. 

Fig. 12 is a diagram explaining the operation of switch 60 shown in Fig. 6. 

Fig. 13 is a flow chart explaining one example of process to the power executed in the 

example embodiment. 

Fig. 14 is a diagram showing the relationship of the respective state of DC adapter 
detection switch 18a and rechargeable battery detection switch 28 and the power 
supply status. 

Fig. 15 is a flow chart explaining the detail of the charge process shown in Fig. 3. 
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Fig. 16 is an example of the screen to be shown in the process of step S20 shown in 
Fig. 15. 

Fig. 17 is an example of the screen to be shown in the process of step S23 shown in 
Fig. 15. 

Fig. 18 is an example of the screen to be shown in the process of step S25 shown in 
Fig. 15. 

Fig. 19 is an example of the screen to be shown in the process of step S28 shown in 
Fig. 15. 

[Explanation of reference symbols] 

1 ELECTRONIC CAMERA 

2 FINDER 

3 SHOOTING LENS 

4 LIGHT EMITTING DEVICE 

5 SPEAKER 

6 LCD (DISPLAY DEVICE) 
6A TOUCH TABLET 

7 OPERATION KEY 
7A MENU KEY 

7B ENTER KEY 
7C CLEAR KEY 
7D CANCEL KEY 
7E SCROLL KEY 

8 MICROPHONE 

9 EARPHONE JACK 

10 RELEASE SWITCH 

1 1 POWER SWITCH 

12 RECORDING SWITCH 

13 CONTINUOUS MODE CHANGE SWITCH 

15 RED-EYE REDUCTION LAMP 

16 METERING DEVICE 

17 COLORIMETRY DEVICE 

18 DC ADAPTER 

1 8A DC ADAPTER DETECTION SWITCH 

20 CCD 

21 BATTERY PACK 

22 CONDENSER 

23 CIRCUIT BOARD 

24 MEMORY CARD 

25 LCD SWITCH 
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26 FINDER DISPLAY ELEMENT 

28 RECHARGEABLE BATTERY DETECTION DEVICE (FIRST DETECTION 
DEVICE) 

30 LENS DRIVE CIRCUIT 

31 IMAGE PROCESS SECTION 

32 ANALOGUE/DIGITAL CONVERSION CIRCUIT 

33 DIGITAL SIGNAL PROCESSOR (DSP) 

34 CCD DRIVER CIRCUIT 

35 FRAME MEMORY 

36 BUFFER MEMORY 

37 STROBE DRIVE CIRCUIT 

38 RED-EYE REDUCTION LAMP DRIVE CIRCUIT 

39 CPU (CHARGE START DEVICE, PROHIBIT DEVICE. SECOND PROHIBIT 
DEVICE) 

40 FINDER DISPLAY CIRCUIT 

42 A/D AND D/A CONVERSION CIRCUITS 

45 TIMER 

46 INTERFACE 

51 METERING CIRCUIT 

52 COLORIMETRY CIRCUIT 

53 APERTURE STOP DRIVE CIRCUIT 

54 DIAPHRAGM 

60 SWITCH (CHARGE START DEVICE) 

61 BATTERY VOLTAGE DETECTION CIRCUIT (THIRD DETECTION 
DEVICE) 

Figure 1: 
SURFACE X1 
SURFACE Y1 
SURFACE Z 

1 ELECTRONIC CAMERA 

2 FINDER 

3 SHOOTING LENSE 

4 LIGHT EMITTING UNIT 

8 MICROPHONE 

9 EARPHONE JACK 

10 RELEASE SWITCH 

1 3 CONTINUOUS SHOOTING MODE SWITCH 
15 RED-EYE REDUCTION LAMP 
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16 PHOTOMETRIC DEVICE 

17 COLORIMETRIC DEVICE 

Figure 2: 
SURFACE X2 
SURFACE Y2 
SURFACE Z 



1 


ELECTRONIC CAMERA 


2 


FINDER 


5 


SPEAKER 


6 


LCD 


6A 


TOUCH TABLET 


7A 


MENU KEY 


7B 


EXECUTION KEY 


7C 


CLEAR KEY 


7D 


CANCEL KEY 


7E 


SCROLL KEY 


11 


POWER SOURCE SWITCH 


12 


SOUND RECORDING SWITCH 


14 


LCD COVER 


14A ARM UNIT 



Figure 3: 
SURFACE X2 
SURFACE Y2 
SURFACE Z 

1 ELECTRONIC CAMERA 
14 LCD COVER 

Figure 4: 

1 ELECTRONIC CAMERA 

2 FINDER 

3 SHOOTING LENSE 

4 LIGHT EMITTING UNIT 

5 SPEAKER 

6 LCD 

10 RELEASE SWITCH 

11 POWER SOURCE SWITCH 



12 SOUND RECORDING SWITCH 

21 BATTERY 

22 CONDENSER 

23 CIRCUIT BOARD 

24 MEMORY CARD 

25 LCD SWITCH 

26 DISPLAY DEVICE IN THE FINDER 

Figure 5A: 
SURFACE Y2 

1 1 POWER SOURCE SWITCH 
14 LCD COVER 
25 LCD SWITCH 



Figure 5B: 
SURFACE Y2 

1 1 POWER SOURCE SWITCH 
14 LCD COVER 
25 LCD SWITCH 

Figure 5C: 
SURFACE Y2 

1 1 POWER SOURCE SWITCH 

14 LCD COVER 
25 LCD SWITCH 

Figure 6: 

CPU CONTROL BUS 
DATA BUS 

4 LIGHT EMITTING UNIT 

5 SPEAKER 

6 LCD 

6A TOUCH TABLET 

7 CONTROL KEY 

8 MICROPHONE 

15 RED-EYE REDUCTION LAMP 

16 PHOTOMETRIC DEVICE 

17 COLORIMETRIC DEVICE 
20 CCD 
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24 MEMORY CARD 

25 LCD SWITCH 

26 DISPLAY DEVICE IN FINDER 

30 LENS DRIVING CIRCUIT 

31 IMAGE PROCESSING UNIT 

32 A/D 

33 DSP 

34 CCD DRIVING CIRCUIT 

35 STOP DRIVING CIRCUIT 

36 BUFFER MEMORY 

37 STROBE DRIVING CIRCUIT 

38 RED-EYE REDUCTION LAMP DRIVING CIRCUIT 

39 CPU 

40 DISPLAY CIRCUIT 

41 PEN 

42 A/D AND D/A CONVERSION CIRCUIT 
45 TIMER 

48 INTERFACE 

51 PHOTOMETRIC CIRCUIT 

52 COLORIMETRIC CIRCUIT 

53 STOP DRIVING CIRCUIT 

Figure 7: 
CCD 20 

2X2 PIXEL AREA 

Figure 8: 
CCD 20 

3X3 PIXEL AREA 
Figure 9: 

RECORDING TIME 
RECORDING DATA 
MEMO SYMBOL 
THUMBNAIL IMAGE 
SOUND INFORMATION BAR 
6 LCD 

Figure 12: 
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SWITCH 60 
TO CPU 

1 1 POWEER SWITH 

FOR PLUS TERMINAL OF BATTERY PACK 

FOR PLUS TERMINAL OF DE ADA@TER JACK 



Figure 13: 
START 

51 SWITCH 60B OFF 

52 IS SWITCH 1 8A OFF AND IS SWITCH 28 ON? 

53 CHARG PROCESS 

54 SWITCH 18A ON? 

55 SWITCH 60AIS CONNECTE TO 2 

56 SWITCH 60A IS CONNECTED TO 1 
END 

Figure 14: 

SWITCH 18A SWITCH 28 STATSU OF POWER SUPPLY SWITCH 60A 60B 

ON OFF SUPPLY FROM DRY CELL 1 OFF 

ON ON SUPPLY FROM SECOMDARY 1 OFF 

OFF OFF SUPPLY FROM DC ADPTER 2 OFF 

OFF ON CHARGE RECHARGEABLE BATTERY I OR 2 ON 

Figure 15: 

CHARGE PROCESS START 

520 DISLAY CHARGE START MESSAGE 

521 SWITCH 60B-ON 

522 IS OPERATION INPUT? 

523 WARNIN THAT NON OF INPUTS ACCEPTED 

524 IS DC PLUG PULLED OUT? 

525 REQUEST TO INSERT DC PLUG 

526 IS CHARGE COMPLETED? 

527 SWITCH 60B OFF- STATE 

528 DISPLAY CHARGE COMPLETION MESSAGE 
RETURN 



Figure 16: 

START CHARGING 

NO OPERATION PERMITED. YOU ARE REQUESTED NOT TO PULL OUT DC PLUG 
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Figure 17: 
WARNING1 

NOW BATTERY IS BEING CHARGED. 



NON OF OPERATIONS ACCEPTED. 



Figure 18: 
WARNING! 

BATTERY IS BEING CHARGED. DON'T PULL OUT DC PLUG 
Figure 19: 

CHARGING IS COMPLETED. YOU CAN OPERATE NORMALY. 
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tt(oej»k: $ ns mmm m + % . 

[007 4] ftt, A/D««IilB3 2*4, 

^icsaau wi«f-^*Ds P3 3tcm*rr*o 

[0 0 7 5] DSP33«> ^©HI&t'— ^^71/-A 
**'J3 5*Ctfi*]U LCD6fc*©lM*r— 

[0 0 7 6] CCDcfc^C, m^**^ 1 lt*5^TW:, L 

cd*^-i 4^hv^tv>««*. m*o^raiaiiH"c % 

CCD20MfWy*IWU ^O&fc, CCD2 

o^sB^sn^fl^wft^-^icKJftu *<o®& 

f-^^U-^^'j 3 5fcBAtt, LCD61C& 

[0 0 7 7] Sfc, ±^<D,fc^tC, LCD*M-14tf 

£frfc-f, CCD 2 0, IiM3 1> fc<fctf, &9 
JBMIBIK5 3©tff*ffjt«^ LTl^ 

So 

[0 0 7 8] *6iBfc*5«3ff*oaMBteOV>T 

[0079] ant, ®y ncR4*&tiT^*3i^e- 
j&ff^^e— F) (^oM^ntv^^tco^TP^ 

t5o fifflfci* H l fc^-rflEJBX^^^- 1 1# TONj 
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[0 0 8 0]»\ L 1 4tf^C£*lT^S 

J§^, CPU39«\ U'J-XX^yf 1 Otf¥*¥L# 
f8Uc&-pfci:£, C CD2 0, @#$a^gP3 K ^J; 
tf, &9i&I&[E]Sg5 3 0l^^?tt, UU-XX 

[0081] yy^>^2vmm^n^^W(oymm 

CCD2 0££if§rrSo CCD2 Otc£®Lfc«¥#<0 

3 2fc«f&**u ^CT*x^*;Wt:*nTDS P 3 3fc 
CO 0 8 2] DSP3 3&, ^CO®^— ^^Vy77 

^^eu 3 6tc-e.m*)Ufd£, ;^7r^^'J 3 6 J; 

fi?{t&tf^7T>«F^b*ffl*-&Jb-&/£J PEG (Jo 
int Photographic Experts Group) Jj&lcH£r>TEM& 
U **y *- K 2 4 ©M&B«IH&SiJgfc:lE8S-l£ 
S 0 COfcf, **y*-F2 4©»»BflM2S««fc 

fcLTfESiSnSo 

[0 0 8 3] fc*5. «^e-F«Dlft*X^y^l 3tf 

ff^nrfe. *tuc»olWtttffen*v\ uy 

-XX^yf 1 0^««UTl¥*n*t, LCD*/<- 

TJ^tlSo 

[0 0 8 4] 3§2te, FttOfcAX-r**-! 3 

tfL*-F ( 1 8>Rflfc: 8 37©1^|t^- F) \zty 

So 

[0 0 8 53 ft*5, LCD*/*— 1 4jWHU6*iT^* 
CPU39(t U'J-X^7fl 0#4M¥UX 
CCD20, BflMHtfSl, fc<£ 
0\ K0WBB5 3OlW«IHI««, U'J-X* 

ai^sates-sso 

[0 0 8 6] 77-^?2TW«h*W#0*M 

#»ieuvX3ic.fc-3T«#stu ttftosix^w^.^ 

CCD2 0(C^itSo CCD2 0(C^iU:^i*(D 
%BMi« fcBJRTBM^fcJMMftStu BflM&9 

gP3 nc*oTi»Bte8Eioiu*-e*^y >mti 



So £fc, C<Oi:£, BflkWlff3.m. CCD20O 
£Bf8©B«mSMI*tO 5 4 #<D 3 <DW$ik*m5 ! < . 
[0 0 8 7] B4ftffiSflS3 114, Th'J^X 

ttfc^j**rrv»*ccD2 ooii^ 0 7tc^-r«fc 

2X21^ (4o<DBJR) %iok««Mlc» 
H3K. 

[0 0 8 8] NAtf« WlBBO*>yy>^P» (1 n 
VI) tefc^Ttt, »1W*Oi£±OB*a««»>^'y V 

^<*n, ^-offecoii^b. c, d^misi^ns, ^20 

c. dtfffflSl^nSo ^3Hlg, Si 4 SB© 1 *:/ 

^n^n, tf^yyv^tu *©fl&©BSR*W3i 

So 

[oo8 9] u^^gP3 uc<fc-pT-9->^y >y$n 

rc@^m^ ( C C D 2 0 <D±mm*(D 4 #CQ 1 CDp^CO 
BMW) 14, A/DS»ls]tt3 2fc«|&Sn, fCT 

f'>^;w^ntDs p 3 3tcm^^nSo 

[0 0 9 0] DSP3 314, TisZMt^fttz.mm'm 
*/*y7r**y 36tc-MW^Lfc^ *©Bfc«# 

/Wk&tfffHSftiasnfeaaBB*^-**. 

F2 40«I^B*8B«filW!:8B»<r%o cotf> 
y*-F2 4©»jBB«SE»««fc*4, IS&SBSOt*- 

[00 9 1] 3J3fc, ^^-F^JD^^^^'y^l 3 
#H*-F (1 »3 0 3 7CO^^Td^:-F) *c 

ns e 

[0 0 9 2] fc*5, LCD^-1 4^1:^X1^ 
CPU39I1 l/'J-X7>ryf 1 0tf¥*¥ L# 
figfc&^fcfc^ C C D 2 0, B*^03 1 > *5£ 
Xf. «0K«ilHlB5 3 0»ff«:SB*H*-T, U'J-XX 
>f>*-l 0#±»L«ffite& &¥#<DJg#a& 

s^r^^^So 

[0093] 7T*>#2?mm2nzw&&i<Dytmm 
«i/yX3{c<fcoTi^n, ccD2 0Jc»»-r 
So a»oi**«sccD2 oi:8»ui«:*o 
ftB»4, *B*TB««*c«*S£»;£tu BttOffl 
SU3 nctoT 1 &ntc 3 oiHicoiij^Titvyy 

tlSo &rz, ilOtt BtHQ31ff3 1*4, CCD2 0 
©±B*©B«*fl»© ^ ^ 9 8 Oli^^P^? I 

<o 
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co 09 4] -ffc*>^ mmm»3 ^hj** 
stc 3x 3bur« i ofc-r*«wc#Mu wio 
i 3 ouow^T-^^^y vyu 

[0 0 9 5] mpLtf. llIs]|W>^J>W (1 3 

wyfyytm (237D tcfc^-n*, mfk&tt 

<D®«a. c7jai*IHI3i^n*. WT, 

So 

[0 0 9 6] ®^©SS53 nc<koT*9->yy>^n 

fc®«HI*t (C C D 2 0<D£mm*<D9#<D 1 

f^^;Ht$tltDS P 3 3tcm^^ni>o 
[0097] DSP33(t xS^WtStlfciMMM' 

*R#ttU J P EG:*5Wcf£oTE»8L;te«, tH?* 

SfiMKcEfWSo 
[0 0 9 8] &*b\ 4»fcJSCT, XhD#4«:ift? 

CDA^-l 4#0§^T^S£#, EP^. LCD6*MB 
^tfa-^r-O^I&ff^fToTl^Si:*. CPU3 9 

[0 0 9 9] ^7Wl/yh6A^6 2*7cO 

[0 10 0] h 6AsH>4 1 

-e!¥ff£n££. «ttLfeflSflSOX-Yj£«^ CPU 
3 9lcA*2nSo COX-YMI4, ;W7r^*U 

3 6KIEtt2nSo ^U-A^U 3 SlCfcttS 

±e x - y mmmAtzttK b rmmc 7 s - * # £ 

LCD6lC^5±g2X-Yiaifc, ^> 4 1 <D& 

10 1 0 I] ±2LfcJ:5lc, >yW7Uyh6A 

LGD6±(CS/T»^ (^4 10"C;/ft?ffEE2 
tifeffiBOjft) «HR-r*C fcfcfrtLCD 
6 ±(cmg^>A*J* Lfcfr© J: vlc&CZ>£t 
So l«:^7^7U7h6AlT« 
LCD6±fc«U ^>4 1 <D&W}tCft?mtf& 

^ns 0 s&»c* ^>4 i h6A± 



ifii, >-yf#71/yh6A (LCD 6) fcffiUcDS: 

[0 1 0 2] Sfc. LCD6±fcWBlB»tf«««tlT 
^S^K^T, ^>4 lte*oTM«(B#A*;£ 

n§e 

[0 10 3] fc*5, a-lftt, H^HtJbfijBRX-Yv^ 

^^-rsc^tCcfcoT. LCD6±»*:a^«n««ii 

So 

[0 10 4] ^>4 1 !Ci5^7f^7W h 6 A 'MO 

«Mswr ioA^^, nft*- 7 ©iMf*- 7 b #j¥*n 

ttl&SfU *- K 2 4 0«H1* *BE«fiBtt(cEflt 

[0 10 5] **U*-F2 4fcES*n««ia 

«ti5W*<ft9Ti*?. 2e>ic, jpegss 

«IH1K«BOSMIlctt3ibTV>«:U^ (#5RLTLCD-6± 
[0 1 0 6] tCt, **«5«tfet^T«. 777^X 

^cfe^tfflt^n«7>u>^^cj:?T, mmm 

Mffi*#¥;&lRlK:jtSU 6, W^O^&feO 

[0 10 7] CCD^VUvyxfcfcE^SCfcfc.fct). 

B#iWOT*fc^»*K:U\ ffiBbftt^^ terser 
[0 10 8]!^ ±>£Lfc<fc?K, LCD6±tIB 

*U 3 5T«*«tU WBH«2:ltllO«aBft««L C 
D6±{C^^tlS 0 ^O— 7^ T% 7«*y*— K24IC 
*3t>T«. MBBNU^-^id:, fil^li^E^^^ESi 
«ti, ttHHM». ■■■MEHHM(cBI$n«. c 
Ocfc^tc, 2o©*MR3V, »-<rSft*®«JcES*n* 
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set* *^<oia«««*ffl»joflEi8*a-cffi«"rsii 

[0 10 9] **"J *-F2 4©»«EBB*L B&B 

/ii^, B 9 5 fc, L C D 6 (CffiCOftiKayfT 

[0 110] 0 9 ICtk*? L C D 6 <DWfM^±IC*3^T 
it. «««5»Lfcl*jS(D*PJ!B (IBMU3B) (CO 
1 9 9 5^8^2 50) tfBB©T«5»te*^* 

[Oiii] E»»9J<o*«Kti, 
^^ntc^o c<o*A*^;m«tt, **y*— F2 
4 tci2® £ ftfc BKBtef* z o&n&x- * co e ^ h 

o£0, ri 0B#l 6#j 4: ri of$2 lflj 

keb (a*) snfci»«fcfci\ Bs&B«i«8#^$n 
TfeD, rios#05#j, riosS2 8#j* rio 
^5 4#j , ri 3wn o#j ^m^tirzmmcit, 

[0112] Sfe, r*j jgij®i£$gi;LT 

[0113] ^u^^mm<owmm.(o^m\^ts m 

[0 114] 3— B9fc;5VrLCD6©ffi»Dt» 
«©a^7-00^^-ftl*>0»»*, ^>4 lO^jt 

*-7 B^>4 i o^>ft^t¥BE?-§£fck:<fc!K B 

[0 115] «*tf, B9^t ri 0f$0 5#J 
CPU 3 9*4, 3ffi**lfcfi«BB* (1 O^rO 5#) tc 

Mt^i^f-^^^^ 1 ; K 2 4 u 

^OW^-^JMWLfc*, A/D^r/D/Aai 
BB 4 2 A/D*5*tfD/AKIftlHlB4 2 

[0 116] **U*-F2 4lCiBBLfcB&®&-r-- 

[0117] CPU39«, HR«hfcaBB»li:»e 
DSP3 3tC^f|) 0 DSP3 3&, P^'J* 



-K2 4*D«#ttSnfc»KB«7 f -* (EBStlT 
V^SBRBBt*-*) *rti«U C«I»7-^« 
fcT-y h"77/f-^^tT7l/-^ ; e , J 3 5 teen? 

[0118] s*— FTHUBsnfeBBuu lcd6± 

tc, BihBBfcLT*R«*i*. coBihMti, CC 
D 2 O©£T©B*©B«*#**f£Lfcfc0T&SC 

[0 119] L^-FT»»K*ftfcB«Mu LCD6± 
tcfc^T. l»Mfc8 3^©M^TB«LT»i*;£ft 
£ e COt^ *37KS/f>?tl5I*»tt, CCD 2 
0 <D±mm$L<D 4 1 T&£o 

[0120] a«« am© at*, &itw»<om»m<o& 

9\<ct&. a-irtcBK©*ffcfcbTffi*&ftTL3: 
% U»btt0<&, BBtt0KBB#±tf!K L*- 

BJR»^CCD2 00iljR»(04»0 1fc^:«^ AH 
OBttl»Hlfc8 3T01l«3&B*'r*0"e, l»Bfc 
AftatD@fcA5^$8gfc*> t*±B*©^fci±^T2te 

[0121] -r&fc^. s^-KTae^n/tMoi 

37(D«»ti fc-T££, L^-F-eBfesttfcBB 
0i3^©BJR»ttl/4fc&S o S*— K"PJiB«n 
fcBB (BlhBB) tfLCD6 fc»5* StlfcB^ 1 0 
BfcAlffl<DBfc:AS«fl»ttl (= (BJR» l ) x (3 
TSSCI) ) tft£ e L^-FTBBSftfcBI** 1 

l cD6tc^ ^n/c^. i^ratcAraogfcA5it 

^M(42 (= (BSMfcl/4) X (37R8) ) 
Cffcfc^ AKKDSlci*. »ihB»<0 2«©1H«^A 
*) o ftoT, I3T(f»0l*0ft*4»0 1fcLT 
*>> ^*fe^Cfet>T> 3.— tf«, BK©3&<fc*S«E» 

*c -r * c i: ft < h^b §ams 0 

[0 12 2] £6(C, **«5«lfc^l^T«, §37ilC 

l^iTO^CO, 1 37Sft9 4 #co 3BiR«rB3l 
<L fc& < L C D 6 icmmZtlZLt- FTBKStifcB 

^^m^-r * c z. # s o 

[0 12 3] Sfc, H^-FT«»«nfeI»i, LC 

i^nSo co^^s #3v*tif6^«n*B3R»Ci^ c 
CD2 0©£B*»©9#<D1-C&*#. L*-FO» 

t^(ii:^<LCD6 tca^^ns H^t— F-eaK^n 

fcBBWHB-rfcilfctfT**. 
[0 12 4] afsSISISWIJCfel/^Ttt. L^e- FRCfHt- 
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iffl**lffl3l<.fc3fcLT^3©"C, 
teW-rSdfctfTfr, DSP33^ te$8&, 

[oi2 5] tczv, ^wwfcfet^Ttt. ^gpmii 
Co i 2 6] s i ot4, ^UDcrw^aix^ 

l 8 aOllff*KWt*Btf** 0 CCD^tc^-TJ: 
DC7^Wty^l8fc»LT, DC7^ 

*:/^i 9^»A*nrv^t^»* (Eli o (a) o 

t§£0 £14, DC7W^tti^7^l 8 a (4, ON 
©tt« («j**BBi:fc*» £&£o Sfc, DC7^ 
l 8lC**LT, DC7^^7^l9*«» 
A£tlT^S»* (01 0 (B) CDif^) ttt,.DC7 
8 a 14, OF FOtttt («jft»H 
l^fc*tR> ffiot, CPU 3 9(4, DC7^ 

^X-f^f 1 8 a<DON£/-c(40F FO^llcJ; 
0> DC7W/7^1 9#*?A^7 i t««?n 

[0127] si i(4, «y^2 
yfy^^2 1(C(4, 3^852 7«?ntt^, 

M^nti^o /<yfy^^2 iwai«nT^ft 
(01 i (a) K^-r«i6) t-(4, =Mtttttt 

X-<7f 2 8tiOF FOm^^ntV^^ ;<yfU 
/<y * 2 1 tfffi5E©<Mfc«*Snfc«« (0 1 1 

(b) jc^-r*«) -c«, «»2 7tfz**»*tt* 

X*Ty*-2 8(40 F FOVmt&Zo ^oT, — 

idtO*0NO«Bl:«:«. 
[0 1 2 8] 0 1 2(4, 9)DM^7f6 0OP« 

#X^y?-6 0 b(C<fc 0 milte tlT ISO. CPU39^ 

[0 12 9] *«W*X>r*y^6 0 ate, /WrU^y^ 
2 10/7^ (WFl) *ftttDC7^s;ty 
* 1 8 MEP2) ©fa*i*>--2f*:S«U 

ii^7f i licita (A*) -t3<fc?(cfc£nr^ 

10y7X*?fcDC7^^ty^l 8©>^Xfi§3 



£DC7?7*i?*y* 1 8 O:/? fett 

1 v7?XW?tDC71T7*&*y9\ 8^tX 

[0 13 0] 0 1 3*#fiHLT. **«5O»tt<0 

[0 1 3 1] 01 3(4, ««fcBB-r««H<D-«*RM 

[0 13 2] COffla^j6ff«n«fc, CPU 3 914. 
Xf7^S 1 (C*5t>T, 0 b*OF F 

OtttR^-TS. ^7fV^7^2 1 £DC7 

9 1 8©^X«m4»*SftTV>fc^tt 

[0 13 3] «<Xfy^S2Ws CPU3 914, D 
C7W^^7fl 8afcrWI»«HJ^yf 

2 8©ttflR*r*tfiU DC7W^X^7f 18a 
*<0FFO«» (DC7^*«ttStlTl^«ffi) 

r««B«a^yf2 8#0N<D#Si 

Wft-T*. DCT£V*fctiiX^y?- 1 8 a 

*0NOWT**j!n, £*:(4, ^W&BWJX-fv*- 
2 8^0FFOW^5 (NO) fcWgbfciS^U: 
(4, Xf7^S 4tcjtcy 0 Dcr^y^awix-f 
7fl8a^0F FOtHR-efcD, fro, 
X^7f2 8^0NO««TW (YES) fcWftLfc 

[0 13 4] Xr77'S3TU «jZET**W8yi#* 

*Tsn, d c 7 w^&i»?n*«*t 4 o^y f 
y/***2 i*«3Wi*nfc*^ «i*&*S7'r* (x> 

K) o 

[0 13 5] — Xfy^S 2(C*5l^T, NOt« 
£n7*ci§'&(C(4, Xf77 4 S 4K5Ii?o Xf77 , S4T 
(4, CPU 3 9(4, DC7W^X^7f-18a^ 
0NO« (DC7W^I?ntl^l^i) T 

^7f 18 a^0NO«!BWS (YES: DC7^7* 
^A««?nTl^V>) fcTO£bfc*I^(Cl4, Xf77' 
S6teJt*, *«*^yf6 0a*Wm^ft«L 

fctttttu «ra*»T-r« (xv k) o ^©*sjh, * 

^^7Hu(^7f»;^7^2 l*^«*^«»&«tl 

[0 13 6] Xf7?S 4 (Cfcl^T, D C 7 

^tU^7f 1 8 atfOFF©«fi8T&S (NO : D 
CTdf^tfttttStVCVS) fcCPU3 9WISU 
*§^(C(4> Xfy^S 5(C*I#, *»*^yf6 0a 
*« a 2«^»«Ufe«WfcU HfflWTt* (x> 
K) o *-©*£JH, V?**7l(;:(4, DC7?-?*frt=> 
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[0 13 7]%^ DC7W^^7f 1 8 a t 

cOEUc^-f D C T $~7 

^UiX^7f 1 8 afrON<D#^T&tK fro, 

Dcr^AW^nn^t^iTfeo, fro, ^ 

So 

[0 13 8] DCW«B^yf 1 8 afrONO 
«HB-r*0, fro, =MMltttt^*y^2 8#0NO 

*ob-c&d* fro, /^fy/^^2i^s$nw 

fr^lHl^^^n, 4Mg#X-f'y^6 0bfr 

OFFOttB^Mo /WfV^7^2 1 

So 

[0 13 9]Sfc, DCr^ttHiX^f 1 8 afr 
OFF <Dtt«T& 13 , frO, -^mft&^aiX^ 7f28 
frO F FOWST^Si^Ctts 

nr^smrefco, fro, ;^fu^^2 ifr^t 
^ntv^^^i ^mitefr^snr^stt 

f6 0b^0FF©Wi:^n5o ^<D3£^ DC7^ 

[0 14 0] DC7W^tUX><7f 1 8 a 

frO F FCD^T'&O, frO, -#flKfi«tfJX^y*-2 

ftT^S#«T&D, fro, M7f'j^^2 lfr^t 

snr^stf^r^&scQT, ¥SM*x^y 

^6 0a» 1 «^feCi«S^2«©^nfr^»««tl 
fcWSfcjn, *i#X-fyf6 0 bfrONO^ 

Ii:?nSo *<D*SJfl, DC7W^7f'J/W^ 

2 i o^n*no^xfl»A^*«*nscii:tc*«o 

DCT^y^fr^^^nsHt/tc^O/^yrU^ 
>y*2 lfr^msnSC^CfcSo &*5, 

f60b^0No««i:«n5^ ^i tw*zitm 

So 

[0 14 1] W±€rfiWrsi:, DC7W/)W 



S*I£fr. «»#K««tiTt^ftt^»*»CW:, 
DC7WA^f?*^7 1 l^lTl^AW^n 
So »C DC7m^««?nTt^l6fcfe^ 

ciltc&So 

[0 14 2] ^(C, 0 1 3 0XT7/S 2tC*5l^TY E 

3 ©BUI) ICO^T, 0 1 5*4MRlTS»rr«« 
[0 14 3] CO^Sfr^T^nSt, Xf7^S 2 0 
tCfcl^T, CPU391*, v-fe—S^&LC 
D6tc^ri£-eSo CfD^tc^^ns^y^—v?© 
-#]£01 6K*VTo CO^fllT-ti, &±frtc l"/Vy 
-rU^m^P^b^-To J ^^»^?nt^3 

CT#7**m< CfcfrT£&l>©fr^£ftT^S 0 
[0 14 4]KXf7yS2im CPU3 9&, 

/<t<yr'J/W*2 1 tDC7^'»7^ l 8<D^ft 
^ncD^X^fr^^nScli:lC^SCDT, DC7 

^r^fr^^^nss^tc^D, M7fU/^^2 i 
fr^m^nsct^^So 

[0 14 5] Xf'yys 2 2Tte, C P U 3 9 Aft 
tfcff^ft^nfefrSfr^MftfSo CPU 3 9 

7fl0, gfX^yf 1 2&£©»ft*gMftf 

swofirnfrA^ff^nfc (yes) tmrnvtzm-s 
«, xr-y/s 2 3tcjt^, xtuz&mztift^ct* 

01 7&, C©£#{c^£nS*y*-i*D— #J£r^ 

bn^So co^ro*, m±'i7iz warning 
irfra^^nri^So 

[0 1 4 6] — Xf7^S 2 2tC*3l>T, NOfcW 
^^n/ci^C^Xf'^S 2 4tCjltf e Xf-^S2 
4TU CPU3 9&, DC7 T ^^^tiiX-<-y5 1 1 8 
aO«»W!!8U DC7^^7^19^DC7^ 

8fre»^frnri/>sfrSfr^ait- So 

^<D*gJH, DC7W/7^1 9^DC7^i/> 
■y * 1 8fr£&frnfc (Y E S) fcJpJSLfcif^Ctt, 
Xf-^S 2 5lc36#, DCZ^y^^A-TSi:^^ 
S^*rS^-y-fe-^^bfd^, Xf77 p S2 2lCl 

«jao»*i:Bai©»i*itoji , r. 01 8&, c 

£Di:^fc^^ns^'y-t:-^co-^J^LTV>So C 
©*^WX»ti, ^±*7tC TWARN I NG ! J #*5*S 
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CD*Cx D C 7 ^feA^ ^ t ftjgt 5 ^ y 
[0 14 7] ft*5> ft**teDC7^7**<S^ft«C. 

i^Rfrit-f SJISte* ftl£B<DtI^ t mmz—<kmmz * 
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